To the Editor: Zeeberg et al. raise several ques tions about our critical evaluation of the ratio method for the measurement of radioligand-re ceptor binding. In our article, we compared two different methods for the evaluation of dopami nergic binding in vivo, the explicit method and the ratio method (Perlmutter et al., 1986) . The basis of both methods is the same three-compartment model, but different assumptions are made for im plementation of each approach. We carefully iden tified the assumptions used in the development of the operational equations for each method. We also compared results with these two approaches using positron emission tomographic (PET) data obtained from a baboon after injection of 18P-spiperone.
When both approaches were applied to the same PET data, disparate values for corresponding pa rameters were obtained. Values calculated by the ratio method for the specific rate constant de scribing receptor binding varied depending on the time after tracer injection, demonstrating an in ternal inconsistency in that approach. We found that tracer metabolism markedly affected the binding measurements calculated with either method and thus could not be ignored.
Zeeberg et al. express concern that the "baboon experiments were done under conditions where the receptor was significantly occupied ... [and] .. . therefore, cannot be used to rule out the validity of the ratio method. " They estimate the receptor oc-254 LETTERS TO THE EDITOR cupancy of the striatum in our experiments by combining data from our study (the specific activity of carrier-added 18F-spiperone) and from a previous study in our laboratory that reported tissue activity values for striatum and cerebellum for as long as 150 min after injection of carrier-added 18F-spip erone (Mintun et al., 1984) . Because the difference between decay-corrected counts per milliliter in the striatum and cerebellum was constant after 90 min, they assume that this represented counts due to ra dioligand bound to receptors. After appropriately correcting for the increased specific activity of 18F _ spiperone in our experiment, they calculate the number of moles of unlabeled ligand per milliliter present in the striatum and note that this value was close to the number of available receptor sites re ported from in vitro studies of monkey caudate.
They further note that the tissue activity measured from the baboon striatum peaked early and then continued to decline gradually. They conclude that a significant number of available binding sites must have been occupied by unlabeled ligand in our ex periments, thus violating one of the assumptions of the ratio method. It is important to understand that the number of sites occupied by unlabeled spip erone is not the issue, but rather that the number of remaining available specific binding sites must be much greater than the number occupied by the ra dioligand, 18F-spiperone. et al. (1984) , the differences between decay-cor rected counts per milliliter in striatum and cere bellum continued to increase throughout the 3 h of data collection and did not remain constant. For ex ample, the first control baboon had a striatal-cere bellar difference of 1,760 cps/ml (ratio 1. 44) 90 min after radio ligand injection and 2,300 cps/ml (ratio 2. 04) at 180 min after injection. Because this dif ference is not constant, equilibrium cannot be as sumed and this will be an inaccurate estimate of specifically bound radioligand. tion, thus confirming our original criticism of the ratio method. The value rises to a peak of .000 122 s -1 at 71 min after injection of tracer and falls to .000068 s -I by 174 min. The plot of the ratio of ra dioactivity within the striatum and cerebellum versus the normalized integral was not linear and appeared almost identical to Fig. 6 Finally, we wish to reemphasize that our investi gation was performed with 18F-spiperone as the ra dioligand, and not with l1C-N-methylspiperone.
The ratio method, when applied to data obtained with 18F-spiperone as the radioligand, appears in ternally inconsistent. The mathematical derivation of the relevant equations in Appendix B suggests that several assumptions are required to derive an operationally useful equation to analyze the data.
These assumptions need to be understood clearly for each radioligand before attempting to interpret data.
